Abstract : Proliferative enteropathy caused by Lawsonia intracellularis is one of the most common enteric diseases in pigs. The objective of this study was to determine the prevalence of serum antibodies against L. intracellularis in the general swine population of Korea from 2005 to 2008. In total, 8,008 swine serum samples obtained from 1,001 herds were tested. The samples were analyzed with an immunoperoxidase monolayer assay to detect anti-L. intracellularis antibodies. The overall 4-year average true prevalence was 40.0% (CI: 39.4 -40.6%) at the individual animal level and 71.9% .4%) at the herd level.
In the pig farming industry, enteric diseases are a problem of increasing importance. Porcine proliferative enteropathy (PPE) caused by Lawsonia (L.) intracellularis is one of the most common enteric diseases in grower and finisher pigs. Information regarding the distribution of this pathogen in swine herds at the country level would be beneficial for the development of control protocols. In the Republic of Korea (ROK), the reported prevalence of PPE has varied by study, ranging from 3.3% to 56% at the pig level and from 20% to 100% at the herd level [6, 7, 12] . However, all studies on the prevalence of PPE in the ROK have targeted only selected herds with a history of diarrhea or only pigs with diarrhea. The objective of our study was to determine the prevalence of serum antibodies to L. intracellularis in the general swine population in the ROK. It is important to note that the avirulent live L. intracellularis vaccine (Enterisol Ileitis; Boehringer Ingelheim Animal Health, Germany), which is the first and only vaccine for the control of PPE, was not available for use in pigs in the ROK until the time of sampling; thus, the detected antibodies could not have been elicited by the L. intracellularis vaccine.
The swine serum samples were randomly obtained from serum specimen sources obtained under the Korea National Animal Health Monitoring Project, which was conducted from 2005 through 2008. The study included 1,001 randomly selected herds distributed throughout the country. Samples were taken from 8 pigs from each herd. The serum samples were analyzed by an immunoperoxidase monolayer assay (IPMA) to detect the L. intracellularis antibody. Using the pathogenic isolate PHE/KK421 [15] , IPMA was performed. Briefly, the acetone-methanol-fixed L. intracellularis culture plate was incubated with sera diluted 1 : 30 in phosphate-buffered saline (PBS) at a volume of 50 µL per well for 30 min at 37 o C and washed 5 times with PBS, pH7.2. Peroxidase-labeled goat anti-porcine IgG was diluted 1 : 1000 (KPL, USA) in 2% bovine serum albumin and 0.08% Tween 80 in PBS and then added at a volume of 50 µL per well. The plate was incubated for 45 min at 37 o C. The plate was washed again, and a chromogenic (3-amino-9-ethyl-carbazole; Dako, USA) solution was added to each well. The plate was then incubated at room temperature for 20 min. The plate was washed with distilled water three times, allowed to dry, and examined using an inverted light microscope (Olympus, Japan). L. intracellularis-positive and L. intracellularis-negative antiserum controls and a secondary antibody control were included on each plate. Positive samples contained red-labeled bacteria, in both the cytoplasm of infected McCoy cells and the supernatant. Negative control plates using mock-infected cells were included for each individual serum sample to avoid false-positive results. True prevalence (TP) was estimated, as described by Marchevsky et al. [4, 9, 10] , using published test sensitivity and specificity of 100% and 90%, respectively [2] . The formula used to determine TP was: TP = (apparent prevalence + specificity −1)/ (sensitivity + specificity − 1). The results of this study confirm that L. intracellularis is endemic in ROK pig herds, as more than half of the tested herds were found to be positive for L. intracellularis-specific antibodies.
In the swine industry, PPE is considered one of the most economically significant diseases among pigs worldwide. A subclinical form of PPE in which pigs become infected and have some intestinal lesions but do not exhibit clear diarrhea or weight loss has been recognized. Serological tests are able to detect subclinical disease and may therefore be one of the most accurate measures of L. intracellularis infection in terms of recognizing a chronic infection that persists in the host, making the control of PPE difficult in affected farms. The prevalence of L. intracellularis infection at the herd level has previously been reported to vary between 15% and 93.7% for 85 and 79 herds investigated, respectively [1, 3, 5, 8, 11, 13, 14] . In a previous Danish study, the prevalence of infection was 75% in 72 farrow-to-finish herds (samples taken from 10 growing pigs per herd with signs of diarrhea and weighing between 15 and 80 kg) and 39% in 26 herds without diarrhea [8] ; our results were within this range. Although the study by Lee et al. [7] included the serological monitoring of PPE in 2000, their results needed more information to reflect overall seroprevalence in the general swine population in the ROK. That study had a limitation on sampling regions because of the failure to collect sufficient samples from major segments of the Korean swine industry, e.g., Gangwon, Chungbuk, Chungnam, Jeju Provinces. Our study investigated the serological prevalence of PPE by countrylevel monitoring from all the provinces by random sampling. Further investigation of the dynamics of L. intracellularis in the Korean swine population should be carried out and supplemented with bacterial analysis data and serological data after beginning marketing of a PPE vaccine to better understand the epidemiology of this disease. 
